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DETAILED ACTION 
Claim Rejections - 35 U.S.C. § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the invention 
was made to a person having ordinary skill in the art to which said subject matter pertains. Patentability 
shall not be negatived by the manner in which the invention was made. 

Claims 1-6 are rejected under 35 U.S.C. 103 (a) as being unpatentable over U.S. 
Patent No. 6,069,023 to Bernier et al. in view of Terpstra et al. (5,523,049). 

Regarding to claim 1, figure 4 of Bernier discloses an integrated circuit package 
comprising a substrate 242 having first and second surfaces and a plurality of conductive 
traces (fig. 4) therebetween; a semiconductor die flip-chip 248 mounted to the first 
surface of the substrate 242 and electrically connected to ones of the conductive traces 
(fig. 4); an aluminum alloy (col. 15, lines 35-36) heat spreader 246 fixed to a back side of 
the semiconductor die 248; and a plurality of contact balls (fig. 4) disposed on the second 
surface of the substrate 242, in the form of a ball grid array, ones of the contact balls of 
the ball grid array being electrically connected with ones of the conductive traces (col. 8, 
lines 54-62, and fig. 4). 
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Bernier does not disclose an intermetallic heat spreader. However, Terpstra 
teaches an intermetallic heatspreader (col. 3, lines 33-46). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form an intermetallic heatspreader, as taught by Terpstra et al. in 
order to dissipate the excessive heat to prevent damage to or failure of the device and to 
build high performance electronic circuitry (col. 1, lines 33-39). 

Regarding to claim 2, Bernier discloses the integrated circuit package wherein the 
semiconductor die 248 is flip-chip mounted to the first surface of the substrate and 
electrically connected to ones of the conductive traces via a plurality of solder ball 
connectors (col. 8, lines 54-62, and fig. 4). 

Regarding to claim 3, Bernier discloses the integrated circuit package further 
comprising an underfill material surrounding the solder ball connectors (col. 8, lines 40- 
62, and figs. 3, 4). 

Regarding to claim 4, Bernier discloses the integrated circuit package wherein the 
solder ball connectors are comprised of eutectic solder (col. 7, lines 30-41, col. 9, lines 3- 
4, and figs. 2, 5). 
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Regarding to claim 5, Bernier discloses the integrated circuit package wherein the 
intermetallic heat spreader is fixed to the backside of the semiconductor die by a 
thermally conductive adhesive (col. 6, lines 46-48, col. 8, lines 57-59). 

Regarding to claim 6, Bernier discloses the integrated circuit package wherein the 
intermetallic heat spreader is fixed to the backside of the semiconductor die by a 
thermally conductive epoxy (col. 8, lines 57-59). 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the invention 
was made to a person having ordinary skill in the art to which said subject matter pertains. Patentability 
shall not be negatived by the manner in which the invention was made. 

Claims 1 and 7-8 are rejected under 35 U.S.C. 103 (a) as being unpatentable over 
U.S. Patent No. 6,583,513 to Utagikar et al. in view of Terpstra et al. (5,523,049). 

Regarding to claim 1, figures 2 and 3 of Utagikar discloses an integrated circuit 
package comprising a substrate 120 having first and second surfaces and a plurality of 
conductive traces 160 therebetween; a semiconductor die flip-chip 1 10 mounted to the 
first surface of the substrate 120 and electrically connected to ones of the conductive 
traces 160; a metal alloy heat spreader 144 fixed to a back side of the semiconductor die 
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1 10; and a plurality of contact balls 150 disposed on the second surface of the substrate 
120, in the form of a ball grid array, ones of the contact balls 150 of the ball grid array 
being electrically connected with ones of the conductive traces 160 (col. 5, lines 64-67, 
col. 6, lines 1-31). 

Utagikar does not disclose an intermetallic heat spreader. However, Terpstra et al. 
teach an intermetallic heat spreader (col. 3, lines 33-46). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form an intermetallic heatspreader, as taught by Terpstra et al. in 
order to dissipate the excessive heat to prevent damage to or failure of the device and to 
build high performance electronic circuitry (col. 1, lines 33-39). 

Regarding to claim 7, Utagikar discloses the integrated circuit package wherein 
the metal alloy heat spreader 144 comprises a first portion fixed to the backside of the 
semiconductor die 110 and a plurality of sidewalls in contact with the substrate 120 (col. 
6, lines 22-31, and fig. 3). 

Utagikar does not disclose the intermetallic heat spreader. However, Terpstra et 
al. teach an intermetallic heat spreader (col. 3, lines 33-46). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form an intermetallic heatspreader, as taught by Terpstra et al. in 
order to dissipate the excessive heat to prevent damage to or failure of the device and to 
build high performance electronic circuitry (col. 1, lines 33-39). 
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Regarding to claim 8, Utagikar discloses the integrated circuit package wherein 
the sidewalls are fixed to the substrate 120 (fig. 3). 

Claims 9 and 10 are rejected under 35 U.S.C. 103 (a) as being unpatentable over 
U.S. Patent No. 6,583,513 to Utagikar et al. in view of Terpstra et al. (5,523,049) and 
further in view of the remark. 

Regarding to claim 9, Utagikar in view of Terpstra discloses the claimed invention 
except for the integrated circuit package wherein the heat spreader is fixed to a plurality 
of intermediate sidewalls at a plurality of sites, each of the intermediate sidewalls being 
fixed to the substrate. It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to form the heat spreader that is fixed to a plurality of 
intermediate sidewalls at a plurality of sites, since it has been held that modifying the 
structure of the device, where needed, involves only routine skill in the art. 

Regarding to claim 10, Terpstra discloses the intermediate sidewalls comprise an 
intermetallic material (col. 3, lines 33-46). 

Claims 11, 12, 16 and 17 are rejected under 35 U.S.C. 103 (a) as being 
unpatentable over U.S. Patent No. 6,069,023 to Bernier et al. in view of Terpstra et al. 
(5,523,049) and further in view of the remark. 
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Regarding to claims 1 1, 12, 16 and 17, Bernier in view of Terpstra discloses an 
integrated circuit package comprising a substrate 242 having first and second surfaces 
and a plurality of conductive traces (fig. 4) therebetween; a semiconductor die flip-chip 
248 mounted to the first surface of the substrate 242 and electrically connected to ones of 
the conductive traces (fig. 4); a heat spreader 246 having a coefficient of thermal 
expansion of Cu about 17 ppm/°C or of Al about 23.4 ppm/°C, fixed to a back side of the 
semiconductor die 248; and a plurality of contact balls (fig. 4) disposed on the second 
surface of the substrate 242, in the form of a ball grid array, ones of the contact balls of 
the ball grid array being electrically connected with ones of the conductive traces (col. 8, 
lines 54-62, and fig. 4). 

Bernier in view of Terpstra does not disclose the intermetallic heat spreader 
having a coefficient of thermal expansion in the range of about 18 ppm/°C to about 26 
ppm/°C. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the heat spreader of Bernier in view of Terpstra comprising 
an intermetallic compound (col. 15, lines 34-36) having a coefficient of thermal 
expansion in the range of about 1 8 ppm/°C to about 26 ppm/°C in order to increase 
thermal conduction and to also reduce delamination problems (col. 2, line 67, col, 3, line 
1), since it has been held that where the general conditions of a claim are disclosed in the 
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prior art, discovering the optimum or working ranges involves only routine skill in the 
art. In re Aller, 105 USPQ 233. 

Claims 13 is rejected under 35 U.S.C. 103 (a) as being unpatentable over U.S. 
Patent No. 6,069,023 to Bernier et al. in view of Terpstra et al. (5,523,049) and further in 
view of Chen et al. (hereinafter Chen) (Pub. No. US 2003/0150595). 

Regarding to claim 13, Bernier in view of Terpstra discloses the claimed invention 
except for the integrated circuit package wherein intermetallic compound comprises 
CuAl 3 . 

However, Chen teaches the intermetallic compound comprises CuAl (page 1, 
[0012]). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the intermetallic compound comprising CuAl, as taught by 
Chen in order to accomplish the external configuration of various heat sinks through 
direct compression casting for dissipating high heat sources in a central process unit of a 
computer (page 1, [0002]). 

Claim 14 is rejected under 35 U.S.C. 103 (a) as being unpatentable over U.S. 
Patent No. 6,069,023 to Bernier et al. in view of Terpstra et al. (5,523,049) and further in 
view of Alcoe et al. (US 6,570,259) (hereinafter Alcoe). 
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Regarding to claim 14, Bernier in view of Tepstra discloses the claimed invention 
except for the intermetallic compound has a modulus of elasticity of at least the modulus 
of elasticity of the semiconductor die. 

However, Alcoe discloses a semiconductor chip package, wherein the compound 
46 has a modulus of elasticity of at least the modulus of elasticity of the semiconductor 
die (col. 7, lines 4-12). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the intermetallic compound having a modulus of elasticity of 
at least the modulus of elasticity of the semiconductor die, as taught by Alcoe in order to 
provide a package for the semiconductor chip that minimizes stresses and strains that 
arise from differential thermal expansion (col. 5, lines 18-21). 

Claim 15 is rejected under 35 U.S.C. 103 (a) as being unpatentable over U.S. 
Patent No. 6,069,023 to Bernier et al. in view of Terpstra et al. (5,523,049) and further in 
view of Shaw et al. (U.S. Patent No. 5,330,701) (hereinafter Shaw). 

Regarding to claim 15, Bernier in view of Terpstra discloses the claimed invention 
except for the integrated circuit package wherein the intermetallic compound comprises 
NiAl. Shaw discloses the intermetallic compound comprises NiAl (col. 1, lines 15-29, 
lines 49-55). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the intermetallic compound comprises NiAl as taught by 
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Shaw in order to have the attractive characteristics of low density, high strength, good 
corrosion and oxidation resistance, and relatively low cost. The specific combination of 
low density and high strength makes these materials excellent candidates for uses in 
which high strength is required in conjunction with minimum weight (col. 1, lines 20-32). 

Conclusion 

Any inquiry concerning this communication on earlier communications from the 
examiner should be directed to Mai-Huong Tran, (571) 272-1796. The examiner can 
normally be reached on Monday-Thursday from 8:00 AM to 6:30 PM. The examiner's 
supervisor, David Nelms can be reached on (571) 272-1787. 

The fax phone number for the organization where this application or proceeding is 
assigned is (571)273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR, Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov . Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 

Mai-Huong Tran 




